Introduction
Although some of his near contemporaries lamented the coming of "The New Philosophy," Shakespeare never made unambiguous or direct reference to the heliocentric theories of Nicolaus Copernicus (1473-1543) in his drama or poetry. Peter Usher, however, has recently argued in two books Nicolson (Cohen 2006 (Cohen , 2009 Nicolson 1956 ).
Shakespeare and Copernicanism
Shakespeare lived through an unprecedented age -the beginnings of England's imperial expansion, and the still unexplained confluence of printing, a new ethos of precision, standardization, and quantification, and the triumph of public over hermetic knowledge that would later fuel both the industrial and scientific revolutions. In retrospect, it is easy to apply modern categories to the period, specifically the 19 th century idea of (Plattard 1913; Ridgely 1962) .
Similarly in England, Copernicanism is rarely discussed in popular English literature before 1630. As Nicolson points out, "so far as popular imagination was concerned, the theories of Copernicus had little or no effect until after the observations of Galileo's telescope. They remained mere mathematical theories, important to the technical astronomer and mathematician, but neither disturbing nor enthralling to the lay mind" (Nicolson 1939:32-33; Hetherington 1975) . Astronomer and literary scholar David Levy, the co-discoverer of Comet Shoemaker-Levy 9, makes the insightful comment: "at the time of most of Shakespeare's writing, the real impact of Copernicus' ideas had yet to be felt….had Shakespeare's prime writing years ended a decade later, his plays might have reflected a vastly different situation" (Levy 2000:65-66 (Russell 1972) .
The road to acceptance of Copernicus's sun-centered universe in England, however, was uneven, since he had little physical data to support the superiority of his system over the Ptolemaic. cosmological imagery, the Copernican revolution, moral paradoxes, all illustrating amorous responses" (Spencer 1980:249 however, believes that either Leonard or Thomas Digges had invented a telescope almost 30 years before Galileo's Siderius nuncius and that Digges had trained it on the heavens. He cites a number of celestial objects and phenomena alluded to in Hamlet that could only have been resolved with a telescope. For example, Horatio mentions the 'disasters in the Sun' that appeared before Caesar's death. But these are undoubtedly naked-eye sunspots which can be seen without a telescope when the sun is veiled by clouds or through a camera obscura, and therefore do not imply the discovery of the telescope. Chinese astronomer Gan De had commented on naked-eye sunspots in 364 BC. 
